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SPECIAL OBSERVATIONS.
SOLAR AND SKY RADIATION MEASUREMENTS DURING NOVEMBER, 1919,

By HerseErT H. KmmBALL, Professor of Meteorology.

[Dated: Solar Radiation Investigations Section, Washington_ Jan. 2, 1920.]

For a description of instrumental exposures, and an
account of the methods of obtaining and reducing the
measurements, the reader is referred to the Review for
January, 1919, 47: 4.

The monthly means and departures from normal in
Table 1 show tl:iat radiation measurements averaged
very close to November normal values at Washington
a.nfly Lincoln, and slightly above normal at Madison.
Unfortunately, the records for Santa Fe, N. Mex., were
lost in the mails.

Table 3 shows only slight departures from tl.e normal
radiation for November at Madison and Lincoln, and a
deficiency of 5 per cent at Washington.

The skylight polarization measurements made ai Wash-
ington on 8 days give a mean of 53 per cent, witi: a maxi-
mum of 67 per cent on tlie 6th. At Madison, measure-
ments made on 5 days give a mean of 70 per cent, with a
maximum of 73 per cent on the 1st. The monti:ly mean
at Washington is below, and that at Madison is above, the
November average for the respective stations. The
monthly maxima are average maxima for November.

TaBLE 1.—Solar radiation intensities during November, 1919,
[Gram-calories per minute per square centimeter of normal surface.]

Washington, D. C.

Sun’s zenith distance.

0.0° | 48.3° | 60.0° | 66.5° 73.6°

Date. - e

7570 | 1740

70.7° |

Air mass.

3.0 | 3.5 4.0 1.5 50 | 55

cal. cal. cal. eal. | eal.
0.72 0.60
0.9G 0.7
1.07 0.9
0 94 0.7
0.81
.91
0.82
24 0.94
25 C.86
Monthly
means.....|....... (1.35)| 1.20| 1.08( 0.99( 0.89
Departure
from 12-
year nor-
mal........}....... $0.00 |-+0.02 (40.00 |—0.01 {—0.03

oS IR I U —0.02 |—0.02 [+0.02 |+0.02 [+0.02 |+0.01

1 Extrapolated and reduced to mean solar distance.

TaBLE 1.—Solar radiation intensities during November, 1919—Continued
Madison, Wis.

Sun’s zenith distance.

0.0° | 48.3° | 60.0° | 68.5° | 70.7° | 73.8° | 75.7° | 77.4° | 78.7° | 79.8°

Date.
Aijr mass.

1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 50 | 55

18..... 1147 L., .38 | 1,32 L4} LOos] 1.03| 0.99
Monthty
means. ....|eeeueesfanann. 1.41| 1.30| 1.18] f.11| 1.06 | 1.00 | 0.96 |(0.99)
Departure
from 10-
year nor-

means.....|.occecademaiiiaeias 130 119 (LID|eeeoofeamman]edanan]ieneen
Peparture

from 10

year nor-

0T+ SRR SR PPN (R +0.05 14002 [4-0.11 [....o i eeecni]innnad]aanens

means (1.00)

—0.05 |-0.09 |......

(1.02)

+0.02 |40.03 |-~0.08

1 Extrapolated and reduced to mean solar distance.

TABLE 2.— Vapor pressures at pyrheliometric stations on days when solar
radiation intensities were measured.

1
Washington, D. C. i Madison, Wis. ! Lincoln, Nebr.
Date. | 8a.m. '8p.m. || Date. |8a.m.|8p.m. | DPate. |8a.m.|8p.m.
1919, mm. . mm. 1919, mm. mm. 1919. mm. mm.
ov. 2 6.50 . 4.95 | Nov. 1 2.87 3.15 ov. 1 3.15 4,37
3 4.17 ! 7.04 5 3.00 4.37 3 5.16 2.87
5 3.81 | 4.37 11 2.36 3.30 & 3.15 5.38
6 4.17 i 4.37 12 2.06 1.45 11 3.30 1.96
9 4.95 5.36 14 2.26 1.37 12 1.07 1.60
13 7.87 3.00 15 1.68 2.62 13 1,96 3.63
14 2,49 3.99 18 3.30 2.36 14 2.36 2.74
15 3.00 3.81 15 2,62 4.95
17 4.37 6.50 18 4.57 417
18 5.16 3.15
20 2.87 3.63
24 4.37 4.17
25 3.81 8.48
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TasLe 3.—Daily totals and dcrartures of solar and sky radiation during  TABLE 3.—Daily totals and departures of solar and sky radiation during
ovember, 1919. November, 1919—Continued.
[Gram-calorles per square centimeter of horizontal surface.]

Departures from Excess of deficiency
Departures from || Excess or deficlency Daily totals. normal, sinee fAirst of month.,
Daily totals. o ormal. sinee first of month.
Day of month Day of monthe
) - . ‘Wash.| Madi-| Lin- || Wash-| Madi-| Yin- || Wash- | Madi-| Lin-
Wash-| Madi-| Lin- || Wash- Madi-| Lin- [| Wasb- | Madf-| Lin- . 8
ington.| son. | coln. iilngton. son. | coln. ||ington.| son. | coln. ington.| sop. | coln. [lington.[ son. | comn. j[ington.| som. | ccln.
wat. | car| canl| car| cat| ear | eat | eat cal.| cot.| eol |l col| cal| cai|| cal.} cal.| cal.
9051 334 —175| 104| ol —175| 104| 91 _
21'1’ 592 31 o] —19ll Zin 198 2 Decade departiare. - e oieriiarmenireccaerreaascaermae s 9| 58 580
1) oLy - 8 B B S| R Novdo...... 24| 3 gy Awi-usy o -1 o) 8
208 278 R 25| 41i —250( 146| 186 z Tie6 | z0| 107
36| 97| 00| -145|-—136 [ —150 1 50 izl =ms| 138
100 50 —36 —78 | —182 —188 | —77 —132 —o11 123 —11
44 361 —63)—132 | —194 | —249 | —209| 326 —333 18| —175
35 51 53 | —138 | —178 —196 | —347 | —504 —289 1371 —258
164 124 57 —71-—103 —139 § —354 | —607 —300 42 | —351
262 260 | —205 . 34 —344 | —260 | —573 —437 ] —60| —316
259 | 362 || —122 93| I138[ —166| —187 | —435 —347 34| —255
36:13 3392 33 g? 1% —g.}g —93 —-3? e e | | P EE LTI Cr T
25. 66 —36 221 —24
190 289 43 31 69 —324 53| —179 Decade departure....--c.cvvvacecenmcacencrsccactomeanarnannas —199 | —195 | —228
151 248 33 —5 30 —201 481 —149 .
171 268 48 17 51 —243 65 98 Excess or deflclency since first of year:
298 248 1 B4 76 33 —179 141 —65 [ - | —7189 |—4602 | —4548
189 | 283 l —32| 30| e9f —211] 180 4 POL CONU. oo e e eomm e wmsmansmnm e e mmmm e em e nmrmaneeannn ~6.0|~40| —3.4
197 181 63 49t —31 —148 229 -27

MEASUREMENTS OF THE SOLAR CONSTANT OF RADIATION AT CALAMA, CHILE.
By C. G. ABsor, Director.
[Dated: Astrophysical Observatory, Smithsonian Institution, Washington, Dec. 22, 1019.]
In continuation of '})receding publications I give in

. . Humidity.
the following table the results obtained at Calama, Trans|  Humldity
Chile, in October, 1919, for the solar constant of radia- Solar Slon
tion. Thereader is referred to this REview for February,  Date- | const,Method.Grade.l sieng Rel Remarks.
August, and September, 1919, for statements of the at 0.5 elpse | V. B\ gum
arrangement and meaning of the table. cron.
The observers report that the cloudiness for the
month of October exceeded that for any month since 1919,
. . - . . o October
the beginning of their observations in July, 1918. If A, | cal.
they were still dependent upon the old fundamental 8] 1
method of observing they would have secured not over o | 1368
12 days’ results during the month. They have worked 1.951
up additional data as a hasis for applications of the new w0l 15 | Distant efrrf in northeast.
method at times when the sun is very near the zenith Lors
end hereafter many of the results will be based on ohserva- 1.061
tions at air masses not exceeding 1.5. bl ]
Aside from the unusually broken series of observations 2| Lo Cirri
. . . . ‘irri in west.
during the month, the most outstanding feature is the 1.962
unusually low value for October 7, which is strongly sl lem
supported by three independent determinations—one 1954
by the old method and two by the new. As was stated 14| Loal
in the last report, the average value of the solar constant 150
for the month of September was about 1 per cent below 15| 1979
that for the month of August and apparently the depres- 1954
sion of solar radiation reached its minimum on October 7. 7| e Cirrl over most of sky.
Solar radiation then suddenly rebounded to a value 19| 1.936
above the average for the year and continued high and 1.955
even reached values unusually bigh during the last 508 Low bank of clrrl fn east.
1.953 .
decade of the month. | Lo Distant eirrl In south.
4
1,058
| lorans]  mumiasty. am | V%
mis- 23 | 1.950 Cirri scattered about sky.
Solar oot 1.6
0. = » .
Date. | Gongt, [Method,|Grade- cient v.p | Re Remarks. | Lgw0 Cirri in north and east.
at U, 8C e - .
e | #le Hum. 1,962
eron. 25| 1.964 Scatterlzg c%rrl rapidly
movi oast.
281971 Som% thin cirri scattered
1019, Lo71 about, especially in west.
QOctober « 9 2 Jesammselranassfimeccabiniai]aaians
AM, al. Cm. | P.ct. BILOLIW. M [ .
2| 194 | B G+ [0.90 [0.335 | 0.57 | 83 | Cirei in east and west. 1.957 | Mis | S— |.860|.689| .25| 18| Cirri around east, south
1.887 | Eo VG— | .89 |.365 | .18 15 lsaank of camuli hll‘ tiaast. a1 :ﬁtrii:vveg, r:;;do;r:g thin
Lo | M Lol Bome elro-camalitn west. 1038 | Min |8 | .87 .75 .15 10| Cirrl scatiered about sk,
IR T T Y ! M M NN M especially In east.




